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Gastric volvulus is rare in pediatrics. We report a case of gastric volvulus in an 11 year old boy with a
history of repaired congenital diaphragmatic hernia. He presented to the emergency department with
intermittent abdominal pain, nausea and non-bilious non-bloody emesis. Computerized tomography
suggested gastric volvulus which was conﬁrmed at operation. He had reduction of the volvulus and
gastrostomy tube placement. His post-operative recovery was unremarkable.
 2014 The Authors. Published by Elsevier Inc.Open access under CC BY-NC-ND license.Gastric volvulus is rare in the pediatric age group. Most reported
cases in pediatrics are in association with unrepaired congenital
diaphragmatic hernia.We present a novel case of gastric volvulus in
an adolescent with repaired congenital diaphragmatic hernia who
presented with intermittent abdominal pain and non-bilious
emesis.
1. Case report
An 11 year old boy with a history of an open (left subcostal
incision), 6 mm Gortex, non-pledgeted congenital diaphragmatic
hernia repair, presented with 6 months of intermittent abdominal
pain, nausea, and non-bilious, non-bloody emesis. Two days prior
to admission, he developed obstipation. On examination, he was
comfortable, the abdomen was soft, non-tender, and bowel sounds
were normoactive. Abdominal plain ﬁlms showed multiple air
levels. On CT, the stomach was very distended and a trickle of
contrast was seen passing through the pylorus and duodenum. He
was transferred to our facility for further management.þ1 361 694 4701.
lmond).
Inc.Open access under CC BY-NC-ND On arrival, his physical examination was unremarkable. He was
admitted, made NPO, an NG tube was inserted, and he was started
on IV ﬂuids and medications. At surgical consultation, he had
stopped vomiting and there was no abdominal pain. His NG tube
was draining clear, non-bilious ﬂuid. He had a bowel movement, his
abdomen was soft, non-tender and non-distended. An upper GI
study showed malrotation with a narrowed 2nd portion of the
duodenum and no evidence of volvulus or obstruction. There was
no evidence of duodenal obstruction. The NG tubewas removed, his
diet was advanced, and he was discharged home.
He returned two days later with similar symptoms. This time, his
abdominal pain was constant, non-radiating and localized in the
epigastrum and left upper quadrant. He had no known aggravating
or relieving factors. There was associated non-bilious, non-bloody
emesis, no fever, no diarrhea and he had a bowel movement on the
day of readmission. On examination, his abdomen was moderately
distended, tympanitic to percussion with mild diffuse tenderness,
worse in the left upper quadrant. His bowel sounds were nor-
moactive. His imaging was reviewed and the possibility of gastric
volvulus entertained. Because of the persistence of symptoms, and
the ﬁndings on CT scan, he underwent laparotomy through a
midline incision (Fig. 1).
At operation, he had very dense adhesions requiring the stom-
ach to be dissected from the anterior abdominal wall. The duo-
denum was identiﬁed via blunt and sharp dissection and dense
adhesions were noted between duodenum, retroperitoneum, andlicense.
Fig. 1. Gastric Volvulus. Arrow indicates the point of rotation in the dilated stomach.
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that involves the greater and lesser curvatures. The stomach was
untwisted and a 14 french gastrojejunostomy feeding tube was
placed through the stomach into the jejunum. The NG tube was
placed to low intermittent suctioning and he was transferred to the
Pediatric Intensive Care Unit. He continued to improve clinically,
NG tube and drain were removed and his diet was advanced as
tolerated. He was discharged home on post-operative day 3 in
clinically stable condition. He was seen in the clinic 3 weeks later
and he was asymptomatic, tolerating oral diet and jejunostomy
tube feeds.2. Discussion
Gastric volvulus is an abnormal rotation of the stomach of at
least 180 degrees around an axis that leads to a closed loop
obstruction. This obstruction can result in incarceration or stran-
gulation. It is rare and the exact incidence and prevalence has not
been reported in the literature. Although the peak incidence is in
the ﬁfth decade of life, about 10e20% of cases occur in the pediatric
age [1].Anatomically, the stomach is ﬁxed by the gastrocolic, gastro-
phrenic and gastrosplenic ligaments. Defects or laxities of these lig-
aments, as well as structural anomalies, can lead to twisting of the
stomach. These defects include diaphragmatic hernia or rupture,
displacement of the transverse colon or intestinalmalrotation. Gastric
volvulus associated with unrepaired congenital diaphragmatic hernia
has been reported [2]. However, gastric volvulus in a patient with
repaired CDH has not. Secondary volvulus has been associated with
diaphragmatic eventration, previous gastric pull through for esoph-
ageal atresia and hypertrophic pyloric stenosis [3,4].
Gastric volvulus is classiﬁed into 3 types based on the axis of
stomach rotation. These types are organoaxial (rotation along the
axis of the gastroesophageal junction and pylorus), mesentericoaxial
(if the axis bisects the greater and lesser curvatures of the stomach)
and the combined type [5]. Organoaxial is the most common (59%)
and usually associated with diaphragmatic defects [6]. The mesen-
tericoaxial type (29%) is not associated with diaphragmatic defects
and patients usually have chronic intermittent symptoms as the
rotation is usually incomplete. The combined type is rare and in-
volves both symptoms of organoaxial andmesentericoaxial types [5].
Non-bilious emesis and abdominal pain are the most common
presenting symptoms. Other presenting symptoms include nausea,
retching, hiccups, early satiety and chest discomfort. Physical ex-
amination ﬁndings are non-speciﬁc and may include epigastric
tenderness and fullness. Differential diagnoses such as cholelithi-
asis, peptic ulcer disease, hiatal hernia are usually considered and a
high index of suspicion is required. Imaging studies include
abdominal CT and Upper GI series. There are no data to compare the
sensitivity and speciﬁcity of the two imaging modalities.
The clinical presentation of gastric volvulus has been described
as acute, chronic and acute on chronic [3]. Differentiating between
these three depends on the degree of rotation and gastric
obstruction [1]. The acute presentationwill include abdominal pain,
non-bilious emesis and epigastric fullness. The chronic or subacute
presentation may have non-speciﬁc symptoms. These symptoms
include waxing and waning abdominal pain, intermittent non-
bilious vomiting, nausea and upper abdominal fullness. Chronic
volvulus has been attributed to spontaneous untwisting of the
stomach [1]. Most acute presentation will be in the form of acute
abdomenwith need for immediate surgical intervention to prevent
complications [7]. Imaging should be obtained to help in conﬁrm
the diagnosis but absence of radiologic ﬁndings does not exclude
the possibility of gastric volvulus; therefore surgical evaluation
should be obtained [8].
The diagnosis of gastric volvulus in the pediatric patient is
challenging. It is rare in this pediatric age group and other more
common causes of epigastric pain are entertained. Second, the
majority of pediatric cases occur in the ﬁrst 1e2 years of life. Third,
there is a signiﬁcant association between gastric volvulus and un-
corrected congenital diaphragmatic hernia.
Our case is the ﬁrst case of gastric volvulus associated with
repaired congenital diaphragmatic hernia. There were several
interesting ﬁndings at operation. First, there were dense adhesions
between the duodenum, liver and colon. Interestingly, the greater
curve of the stomach and left upper quadrant were relatively free of
adhesions, perhaps predisposing him to gastric volvulus. Second,
the duodenal narrowing seen on preoperative UGI was caused by
upward pressure on the duodenum by the hepatic ﬂexure and these
adhesions could not be safely divided. No other extrinsic on
intrinsic causewas seen or palpated. A Stamm-type gastrotomywas
performed. To prevent volvulus recurrence, the stomach was su-
tured to the anterior abdominal wall. A gastrojejunal feeding tube
was placed via a gastrotomy to demonstrate duodenal patency,
allow for postoperative feedings (jejunal port), and to decompress
the dilated stomach (gastric port). Postoperatively, jejunal feeds
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had lost a signiﬁcant amount of weight preoperatively.3. Conclusion
Gastric volvulus is rare in the pediatric age group and presents
with intermittent symptoms causing a diagnostic dilemma. Diag-
nosis requires a high index of suspicion. Radiologic investigations
such as abdominal CT scan and upper GI should be done and early
surgical consultation obtained.
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